
   

 
  

 

 

 

 

 

 

The NOAA Coastal Hazards Resilience 

Workshop: Rip Currents and Wave Runup 

 

April 14-16, 2015, Virginia Modeling, Analysis, and 

Simulation Center, Suffolk, VA 

 

 



The NOAA Coastal Hazards Resilience Workshop: Rip Currents and Wave Runup Workshop Planning & Support Team 

 
  i 

WORKSHOP PLANNING AND SUPPORT TEAM 

Name Organization 

Dennis Atkinson NWS/OSTI 

Richard Bandy NOAA/NWS WFO Morehead City 

Joshua Brown NOAA/National Sea Grant Office 

Helen Cheng Knauss Fellow @ NOAA/National Sea Grant Office 

Michael Churma NOAA/NWS/OSTI/MDL 

Gregory Dusek NOAA/NOS/CO-OPS 

David Elder Kill Devil Hills, NC Ocean Rescue 

Chris Ellis NOAA/NOS/OCM 

Alex Gibbs NOAA/NWS WFO Honolulu 

Deborah Jones NOAA/NWS/AFSO 

Mikayla Jones NWS Intern; University of Hawaii 

Chris Kinkade NOAA/NOS/OCM 

Nicole P. Kurkowski NOAA/NWS/OSTI 

Anthony Mignone NOAA/NWS WFO Caribou 

Danielle Nagele ARTI @ NOAA/NOS/CO-OPS 

Richard Okulski NOAA/NWS WFO Caribou 

Jeff Orrock NOAA/NWS WFO Wakefield 

Roberto Padilla IMSG @ NOAA/NWS/NCEP/EMC 

Charlie Paxton NOAA/NWS WFO Tampa 

Wayne Presnell NOAA/NWS/AFSO 

Spencer Rogers North Carolina Sea Grant 

Pablo Santos NOAA/NWS WFO Miami 

Andre van der Westhuysen IMSG @ NOAA/NWS/NCEP/EMC 



The NOAA Coastal Hazards Resilience Workshop: Rip Currents and Wave Runup Executive Summary 

 
  ii 

EXECUTIVE SUMMARY 

One of NOAA’s primary missions is to understand and predict changes in climate, weather, 

oceans, and coasts. With improved understanding, more accurate predictions, and actionable and 

effective communication of coastal hazards, lives and property are protected and the national 

economy is enhanced.  This paper focuses on two important issues related to public safety near 

the coast: rip currents and wave runup.   These topics were the subject of the NOAA Coastal 

Hazards Resilience Workshop held in April 2015.     

Coastal hazards are an ever-present phenomena which require attention from local, state, and 

federal officials.  For instance, coastal authorities focus their efforts on keeping the public safe 

during the swimming season from rip currents.  Several approaches are used to inform the public 

of rip current dangers, including signage, public media, and education. Present approaches in 

predicting rip currents include the probabilistic rip current forecast model, driven by the 

Nearshore Wave Prediction System (NWPS), which provides on-demand nearshore wave model 

guidance to coastal WFO forecasters. The probabilistic rip current forecast model was developed 

to provide coastal and public service officials an objective method to predict the likelihood of 

hazardous rip currents.  It has undergone initial verification and validation testing at two Weather 

Forecast Offices, with plans to expand to additional offices and eventually transition to NWS 

operations.   

Wave runup is the maximum vertical extent of wave reach on a beach associated with breaking 

waves, contributing to increased water levels, overwash, and beach erosion, and therefore is 

another coastal concern. In fact, the Hurricane/Post-Tropical Cyclone Sandy Service Assessment 

recommends “NWS should develop guidance...for wave runup on U.S. coasts for all wind-forced 

surge and inundation events” (Recommendation 16). Similar to the probabilistic rip current 

forecast model, the proposed U.S. Geological Survey (USGS)-developed wave runup model is 

initialized using NWPS wave output and assesses current and future overwash potential. 

Verification of wave runup techniques requires the cooperation of numerous local coastal 

authorities.  Calibration may be necessary for dissimilar locales implemented due to the nature of 

the independent variables and microscale influences.  The Federal Emergency Management 

Agency (FEMA) is one of numerous agencies interested in wave runup and its changes, as 

resulting damage may affect sea walls, coastal structures, and maritime interests.    

The NOAA Coastal Hazards Resilience Workshop (http://www.regions.noaa.gov/secar/wp-

content/uploads/2015/06/NOAA-Coastal-Hazards-Workshop-Report.pdf) was designed to bring 

coastal hazard experts together to address these coastal issues and provide a pivot point to launch 

further collaborative forecasting and messaging advancements. 
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1 INTRODUCTION 

Coastal storms, even those far from the coast, produce strong winds and large waves affecting 

beaches and often leading to the development of rip currents.  Rip currents are the greatest public 

safety risk at the beach worldwide and in the United States. The United States Lifesaving 

Association (USLA) estimates the annual number of fatalities due to rip currents in the U.S. 

exceeds 100 (USLA).  According to the USLA’s National Lifesaving Statistics Report (2012), 

over 82% of rescues at surf beaches are necessitated by distress in rip currents. Hence, an 

effective Weather-Ready Nation needs to receive timely and accurate forecasts of rip current risk 

in easy-to-understand language and in a consistent manner. Furthermore, the public must 

understand: (a) how to avoid getting caught in a rip current; (b) how to interpret rip current risk 

forecasts issued by the National Weather Service (NWS); (c) the meaning of warning flags; (d) 

actions to take while at the beach for protection of life; and (e) if caught in a rip current, how to 

escape and survive. 

Wave runup is an important but complex component to coastal inundation.  It contributes to the 

total water level behind barrier beaches and determines the incursion of the velocity zone, where 

the greatest risk from wave battery occurs.  The complexity of the foreshore environment and 

immediate shore topography makes wave runup calculations resource-intensive for operational 

application.  This wave runup project incorporates a parameterization scheme based on 

algorithms developed by Dr. Hilary Stockdon of the USGS for 25 surveyed forecast points along 

the middle Atlantic and New England coasts.  The wave runup model determines whether dune 

erosion, overwash, or inundation is forecasted at high tide within the next 72 hours based on 

beach morphology and wave conditions input.  This is a joint project with NOAA’s North 

Atlantic and Southeast and Caribbean Regional Collaboration Teams (NART and SECART).  

NART plans to test and evaluate an automated prototype version of this program at established 

forecast points and transition it into experimental operations by the fall of 2016. 

The NOAA Coastal Hazards Resilience Workshop: Rip Currents and Wave Runup was held on 

April 14-16, 2015 at the Virginia Modeling, Analysis, and Simulation Center (VMASC) on the 

Old Dominion University Campus in Suffolk, Virginia.  The workshop assisted NOAA in further 

developing and improving strategies to mitigate problems associated with rip currents and wave 

runup and was co-sponsored by the NOAA Coastal Storms Program (CSP), NART, SECART, 

and NWS Office of Science and Technology Integration (NWS/OSTI). Approximately 80 

participants attended the workshop, representing NWS forecasters and other NOAA scientists 

from the National Ocean Service and National Sea Grant Office, state Sea Grant programs, 

lifeguards, emergency managers, researchers, and the private sector and media (Figure 1).  All 

US coasts were represented, including Alaska and Hawaii. Other attendees included forecasters 

from the Great Lakes and Puerto Rico, as well as an expert on rip currents from the University of 

New South Wales in Australia.  Days 1 and 2 of the workshop were focused on rip currents; Day 

1 efforts concentrated on forecasting and modeling, while rip current communication and 

messaging were addressed on Day 2.  Wave runup was the topic of discussion on Day 3 and a 

subset of workshop attendees participated in an offsite wave runup field experiment on the 

afternoon on Day 2. 



The NOAA Coastal Hazards Resilience Workshop: Rip Currents and Wave Runup Section 1: Introduction 

 
  2 

 

Figure 1: Group Photograph of Workshop Participants 

This whitepaper describes key discussions from the workshop and is organized into two parts: 

(Part 1) rip currents and (Part 2) wave runup.  The first part of the whitepaper, describing rip 

currents, is further split up into “messaging” and “forecasting”. 
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2 PART 1 - RIP CURRENTS 

2.1 Current Capabilities and Rationale for Change 

A. Messaging 

The “Break the Grip of the Rip!®” Campaign was initiated in 2004 by the NWS, Sea Grant 

and USLA. The campaign aims to educate the public of the dangers associated with rip 

currents by providing information about rip currents, including why they are dangerous, how 

to identify them, what to do if caught in a rip current, and how to help someone else if they 

are caught in a rip current. This message is disseminated through various means such as the 

NWS Rip Current Safety webpage, brochures, beach signs, logos on beach balls and 

whistles, fact sheets, stickers, the NOAA Ocean Today Kiosk, NWS seasonal campaigns, 

press conferences, videos, newspapers, articles, and television.  NWS has recognized the 

need to review “Break the Grip of the Rip”® to ensure rip current messaging is scientifically 

sound, as well as effective and clear in reaching all age groups and demographics. The 

workshop provided the opportunity to hear from stakeholders and partners on the 

effectiveness of present messaging in both graphical and text format. 

Coastal and Great Lakes Weather Forecast Office (WFO) forecasters issue rip current risk as 

part of the Surf Zone Forecast or Beach Hazards Statement.  In general, these forecast 

products are not disseminated in a consistent manner among offices and therefore are not 

communicated seamlessly. This issue was addressed during the workshop by having 

forecasters from multiple offices summarize how rip current risk is communicated to the 

public from their respective offices.  NWS headquarters and WFO representatives 

collectively discussed how to move forward in a more unified manner. 

B. Forecasting 

Rip current risk forecasts issued by forecasters at most coastal and Great Lakes WFOs are 

presently limited in functionality and accuracy, as forecasts rely upon an antiquated and 

functionally limited observational index developed in 1991 (Lushine, 1991).  To address the 

need for an improved forecast system, a probabilistic rip current forecast model, which relies 

upon wave, water level, and bathymetry inputs, was created (Dusek and Seim, 2013a).  The 

model has been coupled with the NWS’ Nearshore Wave Prediction System (NWPS; Van 

der Westhuysen, et al., 2013) to compute the statistical likelihood of hazardous rip currents, 

on a scale ranging from 0 to 1 (Figure 2).  Compared to the index method presently utilized, 

initial studies at Kill Devil Hills, NC (KDH) show a 67% improvement at forecasting 

hazardous rip current occurrence and a significant improvement during high-rescue periods. 

(Dusek and Seim, 2013b).  By coupling the rip current forecast model with the NWPS, the 

system is able to provide output every 3 hours, for up to a 90-hour rip current forecast at a 

high resolution (~500m and higher) along the coast (Dusek et al., 2014). The model was 

developed using lifeguard observations collected at KDH and is running experimentally at 

WFOs Morehead City, NC (MHX) and Miami, FL (MFL; Gibbs et al., 2014), with plans to 

expand to additional offices and transition to NWS operations. 
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Figure 2: Model rip current likelihood (from 0 to 1) 

To communicate model output to forecasters, and potentially to lifeguards, emergency managers 

(EMs), and the general public, a prototype Google Map-style visualization was created (Figure 

3).  The visualization provides a starting point for discussion and evaluation of effective forecast 

and risk communication, as generation of forecast guidance and dissemination of products will 

be instrumental in providing impact-based decision support services (IDSS) to lifeguards, EMs, 

and the public. 

 

Figure 3: Prototype Google Map-style interface for the probabilistic rip current forecast model 

The workshop was a means to obtain feedback from participants on the utility of the model, 

as well as strategies for expanding the model to additional WFOs, performing validation 



The NOAA Coastal Hazards Resilience Workshop: Rip Currents and Wave Runup Section 2: Part 1-RIP Currents 

 
  5 

studies, and eventually transitioning to NWS operations.  Furthermore, focus groups were 

conducted to determine the most effective visualization of model output by utilizing the 

Google Map-style interface prototype as a starting point, and to communicate the risk 

associated with dangerous wave and current events in the best possible manner. 

2.2 Workshop Discussions, Requirements, High-Level Actions  

A. Messaging  

The importance of evaluating present methodologies for communicating rip current forecasts 

and expected hazards was conveyed during workshop discussions.  Many attendees stressed 

the need for a rigorous social science evaluation before any significant changes are made to 

national public safety messaging, such as the “Break the Grip of the Rip!” ® campaign.   

Workshop discussions also addressed inconsistencies that presently exist in the way coastal 

and Great Lakes WFOs disseminate rip current risk in their respective Surf Zone Forecasts 

and Beach Hazards Statements.  While a national standardization is required to ensure a 

seamless suite of products, focus groups highlighted the importance of tailoring some aspects 

of risk communication to specific demographics, regions, or beaches. 

Focus group discussions yielded several items for consideration with respect to national 

messaging content, target audience(s), and dissemination mechanisms, as described in the 

bulleted list below. 

 The focus of national messaging should be on tourists and visitors, keeping in mind 

locals may be at greater risk due to a false sense of security. 

 Regional demographics should be addressed in coordination with local lifeguards.  

Messaging content, targeting these demographics, should be conveyed in an 

actionable and understandable manner.  Dissemination mechanisms should also be 

explored to reach these specific groups.  Those methods may include, but are not 

limited to, the following: radio, internet, television, social media, signage in multiple 

languages, magnets and brochures in rental properties, or face-to-face interactions, 

such as lifeguards teaching students in schools. 

 National safety messaging initiatives, such as the “Break the Grip of the Rip!” ® 

campaign, should take advantage of the most recent social media outlets for delivery 

of information to the public. It is envisioned the public would become more familiar 

with and aware of beach safety by utilizing the latest technological advancements in 

social media.  

 The public is more inclined to watch eye-catching positive messaging via outlets such 

as enhanced web pages, short videos, mobile devices, and signage. Therefore, content 

and delivery should be updated accordingly. 
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 Given the current technology infusion of social media and fact that much of the 

public utilizes cell phones or tablets as their primary means for internet content, a 

mobile-friendly interface would be an effective means for relaying information. 

 Multimedia suggestions were made, including the creation of real-time video(s) 

demonstrating what to do if caught in a rip current. This would provide the viewers 

with the perception of what rip currents look like from a beach perspective.  Dye 

release videos would also be “catchy” and an effective way to illustrate to the public 

how rip currents move in the surf zone. 

 Potentially utilizing a well-known spokesperson in a rip current video or PSA may 

attract viewers to the messaging.  

 Social science studies in messaging indicate certain verbiage is effective (e.g. “stay 

calm”, “wave and yell for help”, “rips will not pull you under”).  

 NWS and lifeguards should maintain close relationships to ensure messaging is 

consistent and effective.  Lifeguards suggested messages should focus on prevention 

of accidents and injuries, thereby reducing the number of rescues. 

Suggested high-level actions were as follows: 

 NOAA should baseline statistics for rip current-related drownings and study 

demographics to ensure proper messaging.   

 “Break the Grip of the Rip!®” campaign messaging should be thoroughly evaluated 

with social science research before any adjustments are made to the graphic or text. 

 The phrase, “Always swim near a lifeguard”, should be incorporated into NWS 

messaging. 

 Consider implementing rip current prevention training in K-12 curriculum. 

 Review visualizations of safety messages for rip currents and communication of rip 

current forecasts (including prototype websites). 

 Revisit the utilization of “low” risk, when issuing “low”, “moderate”, or “high” rip 

current risk forecasts. 

 Standardize NWS rip current risk forecasts on a national level, with room for regional 

adjustments. 

B. Forecasting 

The probabilistic rip current forecast model was largely embraced by workshop participants, 

especially in the forecasting community.   Forecasters cited the need to utilize detailed 

forecasts, as opposed to the presently used index-based approach, to provide more accurate 
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and effective products for public dissemination. Lifeguards see the benefit of the model to 

“learn from yesterday and prepare for tomorrow.”    

Scientific considerations and viable approaches for expanding the model to additional WFOs 

were discussed at length, as well as requirements for transitioning the model to NWS 

operations.  Accelerated development of unstructured grids was identified as a priority in 

moving from research to operations (R2O).  Ideally, existing unstructured grids would be 

leveraged for multiple purposes (e.g. rip currents, wave runup, and bar forecasts), rather than 

continuing to develop nested structured NWPS grids.  Strategies for prioritizing WFO 

expansion locations would also be required, noting specific criteria for choosing ideal 

locations.  

Model validation strategies were reviewed and a recommendation was made to compile 

detailed validation instructions, or a Standard Operating Procedure (SOP), to provide 

guidance on specific steps for validation.  These steps include, but are not limited to: the 

length of time required for data collections; the number of locations to be sampled; 

establishing climatology, methodology, and sensitivity studies; and the identification of high-

impact “hotspots” for testing.  The model will require validation on multiple coasts with 

varying wave regimes.  Opportunities for incorporating more accurate bathymetry, such as 

the institutionalization of partnerships, should be explored.  The Weather Service will also 

need to determine the appropriate office, Center, lab, or WFO to conduct validations.  

Validation techniques and observational networks, such as webcams, lifeguard-reported 

observations, and citizen science, were also discussed.  Ideally more quantitative sources 

such as webcams, satellite imagery, bathymetry, UAVs, drifters, and trained observers would 

be used for model validation to mitigate the subjectivity and variability of lifeguard 

observations.  

Rip current observation reports from lifeguards provide impact-based decision support 

services to the public and are also utilized to validate model performance.  Thus, participants 

examined how to better foster engagement with lifeguards at the WFO level in receiving the 

near-real-time reports.  For purposes of IDSS and model validation, lifeguards would prefer 

to be engaged early-on in the forecast development process and should have access to the 

resulting products in order to understand the importance of their contributions. As a result of 

the workshop, it is recommended the rip current observation reporting effort be streamlined 

and expanded. A reporting system suitable to all WFOs issuing rip current risk should be 

developed. 

Focus groups were convened to explore the utility and appropriateness of a prototype Google 

Map-style interface to disseminate model output for guidance purposes and potentially to 

lifeguards, EMs, and public as an operational product.  Feedback indicated rip current model 

output should be “binned” as “low”, “moderate”, or “high”, based on a predetermined range 

of rip current risk forecasts.  Many participants prefer the “low” risk (or green color) to be 

removed from NWS messaging due to the false sense of security it may give beachgoers.  

Additional social science studies are needed to gather firm requirements with respect to the 

resulting model output guidance and forecast products.  Model output should not be shared 

outside of NOAA until it has been thoroughly validated.  A suggested approach is for two 

different visualizations: one to be released to the public with very simplified information and 
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graphics (once the model is thoroughly validated), and a detailed version available only to 

lifeguards and NWS forecasters.  Lastly, forecaster training needs were investigated to ensure 

background information, setup, execution, and validation instructions will be available.   

The probabilistic rip current forecast model output should be utilized to provide a more 

detailed product, both in text and graphics formats.   Specifically, the following 

improvements were suggested: 

 Specific locations should be mentioned in forecast products or included on graphics 

 Selected locations should include high attendance/rescue areas 

 USLA annual data can be used to help identify hot spots 

 Possibly adopt the storm surge watch/warning paradigm and utilize a grid-based 

forecast 

The use of model forecast output should be indicated as experimental.   Workshop 

participants suggested exploring the use of forecast output to create decision support-services 

briefing graphics.  

Suggested high-level actions were as follows: 

 Develop a working group or forum to share implementation experiences among 

offices as they implement the probabilistic rip current forecast model and incorporate 

into forecast operations 

 Develop a formal WFO implementation strategy, or R2O plan, including 

prioritization of the order of implementation 

 Develop formal validation instructions, or an SOP, to assist WFOs in collecting the 

appropriate data on the correct temporal and spatial scales 

 Form an NWS working group to address the risk categories, including addressing 

how to deal with the issues associated with using the term “low risk” 

 Develop a plan on how to share forecast model output with lifeguards in the 

experimental/validation stage of implementation
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2.3 Gaps and Challenges, Progress to Date 

There were a number of gaps identified for both the messaging and forecasting aspects of rip 

currents.  Although progress has already been made since the conclusion of the workshop in 

filling these gaps, significant effort still remains.   

 

Figure 4: Current sign for the “Break the Grip of the Rip!®” campaign 

A. Messaging 

Gaps in rip current communication and messaging included the following: 

 HD video footage of rip currents from beach level to aid in both scientific and public 

safety messaging (completed in summer of 2015) 

 Updates to rip current animations and PSAs given scientific and communication 

advancements (completed in summer of 2015) 

 Rigorous studies, covering multiple U.S. coasts, are needed to determine the 

effectiveness of the “Break the Grip of the Rip!®”campaign (Figure 4) (initiated) 

 Compilation of all rip current social science related research into one document to 

provide an overview of what has been done (initiated) 
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Since the conclusion of the workshop, progress has been made on a number of the rip current 

messaging fronts. More specifically, real-time HD rip current footage was captured from a 

beach perspective, in collaboration with University of North Carolina’s Coastal Studies 

Institute, Kill Devil Hills Ocean Rescue, and NOAA’s Ocean Today, during the summer of 

2015.  The footage will be included with filming for media partners, to use in scientific 

presentations by NOAA personnel or in NOAA-developed PSAs and outreach materials. In 

addition, updates to the rip current PSAs are required to take advantage of this footage and to 

incorporate recent scientific and communication advancements. 

 

Figure 5: NOAA Ocean Today’s Animated Rip Current Awareness Video  

Furthermore, NOAA’s Ocean Today produced an animated Rip Current Safety Awareness 

video (Figure 5) during the summer of 2015, highlighting many of the main messaging points 

discussed at the workshop.  The video may be viewed at the following URL: 

http://oceantoday.noaa.gov/ripcurrentsafety/. 

Additionally, an in-person OMB-approved survey was conducted at Ocean City, MD in July 

2015, to gauge the public’s understanding of rip currents and how to escape them. 

Lastly, Texas A&M University, in collaboration with Texas Sea Grant and the University of 

New South Wales, initiated a research study in 2015 to establish quantitative data which will 

provide guidance for updating existing beach safety education material in continuing to 

reduce the number of fatalities involving rip currents. 
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B. Forecasting 

Gaps related to rip current forecasting include the following: 

 R2O plan for the rip current forecast model (initiated in FY15) 

 Validation of NWPS and rip current forecast model in different coastal regions with 

different physical characteristics (ongoing) 

 Validation of NWPS and rip current forecast model utilizing more quantitative 

observations at additional locations (ongoing) 

 High resolution unstructured NWPS grids for validation locations (initiated) 

 SOP detailing rip current forecast model validation procedure for WFOs (TBD) 

 Nearshore bathymetry to aid in model validation and development (TBD) 

 Climatology of rip current activity to determine potential critical locations or hotspots 

(TBD) 

Since the conclusion of the workshop, progress has been made on a number of the rip current 

forecast gaps.  An R2O plan has been drafted to detail the steps necessary to implement the 

probabilistic rip current forecast model at a number of pilot WFOs.  As part of this R2O plan, 

a number of potential validation sites at coastal and Great Lakes locations with different 

physical characteristics have been identified.  This step is especially important as it is critical 

to assess, and if necessary, tune the forecast model in these cases.  Additionally, the 

workshop stressed the importance of collecting more quantitative observations to aid with 

validation.  Work on this has begun at a study site on Emerald Isle, NC where rip current and 

bathymetry observations are being collected via camera systems, and wave data are being 

collected using two wave profilers.  These observations will aid in validation of the model in 

southern North Carolina and will also provide a template for similar studies in other 

locations. Lastly, tests using high resolution nested NWPS grids at validation sites have been 

initiated on the Outer Banks with the Morehead City WFO, and in Miami Beach at the 

Miami WFO.   

Gaps that still need to be addressed include the development of an SOP for detailing rip 

current forecast model validation procedures for WFOs.  Also, a significant data gap exists 

for nearshore bathymetry observations to aid in model validation and development, which is 

a considerable challenge given the cost and complexity of obtaining these observations.  

Furthermore, it would be beneficial to establish a climatology of rip current activity to aid in 

the selection of critical forecast locations.  The lifeguard observations collected by the NWS’ 

Meteorological Development Laboratory (MDL) could help address this need. Lastly, a high 

priority outcome of the workshop is to accelerate the development of high-resolution 

unstructured NWPS grids for validation sites, as the continued development of high-

resolution nested grids is not a viable long-term solution.   
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2.4 Strategy in Moving Forward 

The workshop resulted in some concrete near-term actions and gaps, as noted in Sections 2.2 

and 2.3, and strategic paths forward to advance both rip current messaging and forecasting.  

A. Messaging 

To ensure the public is Rip Current-Ready, NWS must ensure ample base resources continue 

to be provided to support rip current messaging, including the “Break the Grip of the Rip!®” 

campaign, ongoing education and outreach through the NWS Rip Current Safety webpage, 

brochures, beach signage, media, and videos.  A dedicated full-time employee (FTE) is 

needed to oversee messaging efforts, hold training sessions with national and local media on 

rip current science and communication, and lead the National Rip Current Messaging Team 

teleconferences. This effort is further augmented by the National Sea Grant College Program 

network, whose niche is integrating research, outreach, and education.  The Program has and 

will continue to work in local communities, promote and educate rip current awareness by 

means of communicating and working with beach patrols and local weather forecast offices, 

and produce educational and outreach programs. 

The National Rip Current Messaging Team has reconvened regular meetings to evaluate 

recent physical scientific findings, as well as social science results in determining whether 

adjustments should be made to “Break the Grip of the Rip!®” messaging.  The Team is also 

investigating where additional social science studies are needed, such as adopting Dr. Rob 

Brander’s Australian rip current survey, evaluating the effectiveness of NWS rip current risk, 

initiating a survey to query those who have been caught in a rip current and/or lifeguards who 

have been involved in rip current rescues, and conducting public surveys with existing and 

alternative messaging. 

NWS will move toward consistent, standardized messaging among coastal and Great Lakes 

WFOs to ensure a seamless suite of products.  The national rip current webpage 

(http://ripcurrents.noaa.gov/) is a means to foster standardization, yet allow for regional 

tailoring.  Messaging will be disseminated through relevant social media outlets to reach 

target audiences.  NWS will also consider additional ways to disseminate messaging in order 

to reach demographics that may be underserved 

B. Forecasting 

A project manager from NWS’ marine program must be identified to champion the 

successful implementation of the model into operations, addressing both science/technology 

and products/services requirements. The project manager(s) would initiate an active working 

group (WG), including representatives from each of the NWS Regions to continue to build 

and evolve the R2O plan.  A subset to a larger R2O WG has been initiated and convenes on a 

bi-weekly basis to develop the initial R2O plan. The plan addresses validation of the NWPS 

and probabilistic rip current forecast model in different coastal regions with varying physical 

characteristics; utilization of more quantitative observations at additional locations; 

development of high-resolution unstructured NWPS grids for validation locations; generation 

of a SOP for WFOs to perform validation at their respective beaches; documentation of 

http://ripcurrents.noaa.gov/)
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bathymetry requirements and opportunities for leveraging data; and development of 

climatology of rip current activity to determine potential critical locations, or hotspots. 

Base resources from NWS have been requested to perform extensive model expansion and 

validation in FY16 (and beyond) and to advance the probabilistic rip current forecast model 

from research to NWS operations.  Additional NWS base resources are being sought to 

conduct social science research on the Google Map-style interface for dissemination of 

model output.  In advance of an FY18-20 operational implementation, funding will be 

requested to develop forecaster training material as well.  In-kind support from forecasters 

will be needed for implementing and validating the model at the WFOs.  Additional in-kind 

scientific expertise from NOS/CO-OPS will be leveraged.  Partnerships with NART, 

SECART, Sea Grant programs, IOOS regional associations, USLA, and lifeguards will 

continue to be utilized.  Other funding opportunities will continue to be explored to 

accelerate model transition, including but not limited to the CSP, SECOORA, and the NOAA 

Research Transition Acceleration Program (RTAP).  For example, program managers have 

successfully leveraged an FY15 FFO opportunity with SECOORA to have rip current and 

nearshore wave observations deployed in Emerald Isle for validation purposes.  A UNC-

Wilmington Sea Grant student will conduct validation and hindcast studies on the 

SECOORA-funded observations during the 2015-16 academic school year.  Program 

managers have also formally submitted a Letter of Intent to apply for FY17 NOAA RTAP 

funding.  Operations and Maintenance (O&M) funding for the probabilistic rip current 

forecast model will be included with that of the NWPS, thereby eliminating the need to 

secure resources for a separate O&M tail. 

Ultimately, the goal of this project is to build the necessary unstructured wave grids in 

support of extending the probabilistic rip current forecasts to all U.S. coasts.  Upon 

completion of validation and hindcast studies in pilot locations as well as development of a 

validation SOP, WFOs would be self-sufficient in both institutionalizing a strong relationship 

with their local lifeguards in obtaining near-real-time observations of rip currents and in 

following the SOP to perform the necessary validation for their own beach locations.  

Lifeguard observations would be stored in a robust national database for use by WFOs, 

lifeguards, and researchers. The model would be utilized experimentally or as forecast 

guidance until the office deems the model is of operational maturity level per SOP guidance.  

Operational support of the probabilistic rip current forecast model would be ongoing at 

NWS/NCEP/EMC as part of NWPS O&M. 
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3 PART 2: WAVE RUNUP 

3.1 Current Capabilities and Rationale for Change 

Wave action along the coasts of the United States can be one of the most destructive forces 

from coastal storms and hurricanes.  Although storm surge plays a large role in coastal 

destruction, the waves on top of the surge often result in the most damage.  While there have 

been numerous advances in storm surge forecasting and messaging in the past several years, 

wave runup capabilities have lagged behind.  NOAA Regional efforts to improve this 

forecasting capability have begun in the Northeast United States, largely through efforts 

funded by the NART.  These efforts have been closely collaborated with the United States 

Geological Survey (USGS), employing some of their modeling techniques for shoreline 

change analysis that also account for wave runup.  Efforts have spread from the Northeast to 

the Southeast as well, with support from the NOAA SECART.  Wave runup and shoreline 

vulnerability forecasts have been made possible from high-resolution output from the NWPS, 

coupled with surge and tidal forecast models.  Once fully developed and coupled with a 

robust display and communication research, this forecast system will enable NOAA to 

provide relevant, actionable information to coastal residents, thereby contributing greatly to 

NOAA’s total water forecasts.      

On Day 2 of the workshop, a group of participants attended a field trip to a nearby shoreside 

location to demonstrate the survey techniques being used as the foundation for the wave 

runup forecast model (Figure 6).  NART representatives demonstrated the measurements of 

dune height from base to top, and high water mark locations.  A SECART representative 

demonstrated the use of GPS survey equipment to aid in this effort. 

 

Figure 6: Wave Runup Field Demonstration 
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3.2 Workshop Discussion Topics  

The goal of the workshop was to bring together the knowledge gained from NART, 

SECART, local forecast office initiatives, and the USGS to formulate a coordinated path 

forward to employ the best methodology for forecasting wave runup across NOAA.   

Workshop presenters provided information on a number of initiatives, including:  NART 

efforts; WFO Caribou’s strategy to address overtopping seawalls; WFO Taunton’s Coastal 

Flood Program; wave runup model testing at the Morehead City, Tampa Bay, Miami and 

Boston WFOs; wave and surge modeling in Puerto Rico and the Virgin Islands; expansion 

procedures from the Northeast to Southeast, considering methodology, erosion, sand dunes; 

utilizing the NWPS to produce wave runup forecasts; user and partner information needs; 

and erosion, overwash, inundation initiatives. 

Following the exchange of information during presentations, focus groups delved into some 

specific issues.  The first breakout session focused on identifying a good implementation 

strategy for applying NART survey and forecast techniques, which were often developed for 

rocky or sea wall locations, to the southeast, which features mostly sand dune waterfronts 

that frequently change.  The second focus group explored how to best use NWPS output to 

aid in wave runup forecasting and its impacts.  The third focus group explored the needs of 

users and partners for forecast information, and erosion, overwash, and inundation.  The 

fourth group focused more in-depth on survey techniques demonstrated on Day 2 of the 

workshop.   

3.3 Requirements and High-Level Actions Collected at Workshop 

NWS/NCEP/EMC intends on delivering site specific forecast data to wave runup survey sites 

for WFOs Caribou, Gray, Taunton, Wakefield and Morehead City by the end of 2015.   

These offices will conduct an informal test and evaluation during the winter of 2015-16 to 

assess the wave runup site forecast accuracy and reliability for high impact coastal flood 

events.   

Workshop discussions on wave runup forecast techniques yielded a recommendation to adopt 

the methodology developed by the USGS of a probabilistic approach in addition to or in 

place of relying on frequent surveys of vulnerable locations. The USGS methodology gathers 

all available survey information from the past of shoreline structure and dune heights, and 

creates a range of potential impacts, based on that window.  This methodology will also 

allow for modeling across entire stretches of coastline, rather than on individual “hot spots”.  

WFOs, including Morehead City and Miami, plan to work with USGS to test this further.  To 

better accommodate this testing, WFO Morehead City requested assistance from NWPS 

modelers to test an unstructured version of the NWPS model on its local server, and run the 

USGS model for an entire shoreline.  Assistance would also be needed to develop the best 

method to display this output. 

Wave runup project leads aspire to implement the model experimentally at the start of FY17, 

with support from NWS headquarters. 



The NOAA Coastal Hazards Resilience Workshop: Rip Currents and Wave Runup Section 3: Part 2-Wave Runup 

 
  16 

In short, high-level actions include the following: 

 Wave-runup forecast methods developed by the NART should be formally expanded 

across the NWS, where applicable, as a first step in providing enhanced forecasts of 

wave runup and its impacts.  A plan for testing and implementation should be 

developed.   

 Wave runup forecasting efforts should be merged with the USGS forecast 

methodology to expand from point-based forecasts to the entire shoreline (in parallel). 

A plan for testing and expansion should be developed.   

 Social science funding should be provided to evaluate the best method to display and 

communicate wave runup and its impacts. 

 A single NOAA visualization product should be adopted based on social science 

research.   

3.4 Gaps and Challenges, Progress to Date 

Forecast site surveys are labor intensive.  Therefore, forecast offices are encouraged to seek 

out public sector engineers to assist in original site surveys and follow-up surveys every 2 to 

3 years to account for changes in beach structure.  To accommodate situations where 

assistance from the public sector cannot be found, coastal WFOs would benefit from funding 

for GPS survey equipment similar to or better than the units obtained by SECART for a 

storm surge measurement project.   

Testing and evaluation during the winter of 2015-16 is dependent upon NWS/NCEP/EMC’s 

delivery of forecast data to the participating WFOs.  If those offices do not have adequate 

time to assess forecast data accuracy and reliability, experimental implementation may be 

delayed by 6-9 months.    

WFOs need the capability to run unstructured NWPS output along the coast to improve 

resolution while keeping short run times.  WFO Morehead City seeks to run such a test 

during the fall of 2015.  WFOs also need support to develop an appropriate display of wave 

runup and shoreline change forecasts (collision, overtopping, and inundation).  Social science 

research is needed on the most effective display of graphical information and the best way to 

include that information in routine NWS text products.  Parallel efforts on modeling and 

social science will ensure this important new forecast capability becomes operational in a 

faster timeframe.   

3.5 Strategy in Moving Forward, High-level Actions, Dependencies, 
Next steps 

Participating offices are moving forward with a test and evaluation in anticipation that the 

forecast data will be delivered by the end of 2015.   The test manager will need to brief NWS 

headquarters officials in the spring of 2016 on forecast performance and reliability.     

To ensure the wave runup project is considered in future NWS base resource requests, a 

project manager from NWS’ marine program must be identified to champion the successful 
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implementation of the model into operations, addressing both science/technology and 

products/services requirements. The project manager(s) would initiate an active working 

group, including representatives from each of the NWS Regions to gather requirements and 

continue to build and evolve the plan for testing and implementation.  The wave runup 

project should is included in the NOAA Storm Surge Roadmap portfolio. 

In-kind support from WFO forecasters will be needed as they implement the model at their 

respective offices.  Partnerships with the USGS, NOAA NART and SECART, Sea Grant 

programs, and IOOS regional associations will be vital to the success of this work.  Other 

resource opportunities should also be explored to accelerate model testing and evaluation. 
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4 CONCLUSION  

Rip currents and impacts from wave runup are two of the most impactful phenomena in coastal 

locations.  There have been a variety of uncoordinated efforts related to improving the forecasts 

of these events and identifying the impacts they will have.  This workshop brought together a 

wide range of participants with experience in these areas, who shared information on what was 

being developed and/or experimented with, and identified ideas for a coordinated best path 

forward for NOAA to make a significant impact by improving rip current and wave runup 

forecasts.  By following the recommendations from this workshop, NOAA will align efforts and 

avoid a duplication of effort on parallel and sometimes diverging paths.  

Rip current and wave runup forecasting are closely tied together with high resolution nearshore 

wave modeling capabilities being the core input needed for improvements in both areas.  Both 

require strategic planning from NWS Headquarters, for example, to write R2O plans; vet 

regionally for requirements and input; and seek necessary resources to conduct research, 

development and ultimately transition to NWS operations.  Potentially, there may be bathymetric 

and observational leveraging opportunities common to both areas, as well. For example, 

utilization of webcams for observations in validating both models at agreed-upon, coordinated 

locations. Social science research on better communicating new forecast outputs, both 

graphically and in routine text products, is also common to both subject areas. Additional social 

science efforts can also help to provide better outreach and communication on how to 

understand, prepare for, and react to the possible impacts. Finally, One-NOAA coordination and 

partner collaboration are the key ingredients to ensuring the public is resilient in the face of 

coastal hazards associated with rip currents and wave runup.  The NOAA Coastal Hazards 

Resilience Workshop provided the necessary forum to bring experts together and acted as a 

stimulus for advancing the rip current and wave runup forecasting and messaging initiatives. 
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A. APPENDIX: NOAA COASTAL HAZARDS RESILIENCE 
WORKSHOP PARTICIPANTS LIST 

Name Organization Email 

Rich Bandy NWS WFO Newport, NC richard.bandy@noaa.gov 

Spencer Rogers NC Sea Grant rogerssp@uncw.edu 

Dr. Chris Houser Texas A&M University chouser@tamu.edu 

Dr. Wendy Carey Delaware Sea Grant wcarey@udel.edu 

Nicole Kurkowski NOAA/NWS/OSTI nicole.kurkowski@noaa.gov 

Dr. Chris Ellis NOAA/NOS chris.ellis@noaa.gov 

Hayden Frank NOAA/NWS WFO Boston Hayden.Frank@noaa.gov 

Danielle Nagele NOAA/NOS/CO-OPS danielle.nagele@noaa.gov 

Dr Rob Brander UNSW Australia rbrander@unsw.edu.au 

Jeff Lorens NOAA / NWS Western Region HQ jeffrey.lorens@noaa.gov 

Dr. Greg Dusek NOAA/NOS/CO-OPS gregory.dusek@noaa.gov 

Dr. George Voulgaris University of South Carolina gvoulgaris@geol.sc.edu 

Dr. Roberto Padilla IMSG at NOAA/NWS/NCEP Roberto.Padilla@noaa.gov 

Melissa Moulton WHOI mmoulton@whoi.edu 

Walt Drag NWS WFO Mount Holly walter.drag@gmail.com 

Stephen Harrison NWS WFO San Diego stephen.harrison@noaa.gov 

Sarah Trimble Texas A&M University trimblesm@tamu.edu 

Dr. Andre van der 
Westhuysen 

IMSG at NOAA/NWS/NCEP andre.vanderwesthuysen@noaa.gov 

Dan Cox Oregon State University dan.cox@oregonstate.edu 

Peter Davis United States Lifesaving Association pdavis@galvestonparkboard.org 

Hyoungsu Park Oregon State University parkhyo@onid.oregonstate.edu 

Dr. Fredrika Moser Maryland Sea Grant moser@mdsg.umd.edu 

Robert Gilman WATD-FM weatherguy781@comcast.net 

Emmanuel Isla NWS WFO San Diego noel.isla@noaa.gov 

Chris Brewster United States Lifesaving Association brewster@lifesaver1.com 

Mike Churma NOAA/NWS/OSTI michael.churma@noaa.gov 

John Cannon NWS WFO Gray, Maine john.w.cannon@noaa.gov 

Brian Kyle NWS WFO Houston brian.kyle@noaa.gov 

Rich Okulski NWS WFO Caribou, Maine richard.okulski@noaa.gov 

Drew Pearson Dare County EM drew.pearson@darenc.com 

Tom Gill United States Lifesaving Association tomgillva@hotmail.com 

Melinda Bailey NWS - Southern Region Headquarters melinda.bailey@noaa.gov 

Donnie King NWS Morehead City NC donnie.king@noaa.gov 

David Elder Kill Devil Hills Ocean Rescue dave@kdhnc.com 
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Name Organization Email 

Kevin Zorc Town of Nags Head kevin.zorc@nagsheadnc.gov 

Brian Hirsch NOAA/NWS Central Region HQ brian.hirsch@noaa.gov 

Scott Kennedy NWS WFO Newport scott.kennedy@noaa.gov 

Pete Mohlin NWS WFO Charleston, SC pete.mohlin@noaa.gov 

Mike Hudson Corolla Beach Rescue michael.hudson@islasurf.org 

Captain Cole Yeatts Kitty Hawk Fire Department cyeatts@kittyhawktown.net 

Sandy LaCorte NWS WFO Wilmington NC sandy.lacorte@noaa.gov 

Nelson Vaz NWS WFO Upton, NY nelson.vaz@noaa.gov 

Tom Lonka NWS WFO Morehead City tom.lonka@noaa.gov 

Dr. Charles Paxton NWS WFO Tampa Bay charlie.paxton@noaa.gov 

Wayne Presnell 
NOAA/NWS/AFS/Marine, Tropical, 
and Tsunami Services Branch 

wayne.presnell@noaa.gov 

Dr. Pablo Santos NWS WFO Miami pablo.santos@noaa.gov 

Jeff Orrock NWS WFO Wakefield jeff.orrock@noaa.gov 

Scott Schumann NWS WFO Wakefield scott.schumann@noaa.gov 

Helen Cheng NOAA National Sea Grant helen.cheng@noaa.gov 

Dan Proch NWS WFO Wakefield dan.proch@noaa.gov 

Eric Seymour NWS WFO Wakefield eric.seymour@noaa.gov 

Bob Dukesherer NWS WFO Grand Rapids bob.dukesherer@noaa.gov 

Robert Hart NWS WFO Corpus Christi robert.hart@noaa.gov 

Sarah Orlando Ohio Sea Grant orlando.42@osu.edu 

Andrew Shashy NWS WFO Jacksonville andrew.shashy@noaa.gov 

Tony Mignone NWS/WFO Caribou, Maine anthony.mignone@noaa.gov 

Dr. Joshua Brown NOAA Sea Grant joshua.brown@noaa.gov 

Chad Motz Nags Head Ocean Rescue chad.motz@nagsheadnc.gov 

Matt Cahill Nags Head Ocean Rescue cahillm05@yahoo.com 

Rich Watling NWS Eastern Region MSD richard.watling@noaa.gov 

Brenda Culler Ohio DNR Coastal brenda.culler@dnr.state.oh.us 

Kevin Zerbe City of Norfolk kevin.zerbe@norfolk.gov 

Cody Lindsey NWS WFO Mobile cody.lindsey@noaa.gov 

Shari Hales NOAA/NWS/Climate Services Branch shari.hales@noaa.gov 

Louise Fode NWS Alaska Region HQ louise.fode@noaa.gov 

Dr. Michael Slattery SC Sea Grant mslattery@coastal.edu 

Chris Kinkade NOAA Office for Coastal Management chris.kinkade@noaa.gov 

Tim Gingrich NWS WFO Wakefield timothy.gingrich@noaa.gov 

Randy Lascody NWS WFO Melbourne randy.lascody@noaa.gov 

Brent Schleck MN Sea Grant brent.schleck@noaa.gov 
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Name Organization Email 

Alex Gibbs NWS WFO Honolulu, HI alex.gibbs@noaa.gov 

Jeremy Wheeler WAVY-TV jeremy.wheeler@wavy.com 

Tiffany Savona WAVY-TV tiffany.savona@wavy.com 

Linda Taylor NOAA linda.taylor@noaa.gov 

Terry Sheehy 
Kitty Hawk Fire Department - Ocean 
Rescue 

cyeatts@kittyhawktown.net 

Collin Perlacky 
Kitty Hawk Fire Department - Ocean 
Rescue 

cyeatts@kittyhawktown.net 

Ernesto Rodriguez NWS WFO San Juan ernesto.rodriguez@noaa.gov 

Carlos M. Anselmi-Molina NWS WFO San Juan carlos.anselmi@noaa.gov 

Rob Ragsdale 
U.S. Integrated Ocean Observing 
System (IOOS)/ NOAA 

Rob.Ragsdale@noaa.gov 

Mark Willis Surfline, Inc mwillis@surfline.com 

Deborah Jones 
NOAA/NWS/AFS/Marine, Tropical, 
and Tsunami Services Branch 

deborah.jones@noaa.gov 

Michelle Covi ODU/Virginia Sea Grant mcovi@odu.edu 

Cat Watson VBEMS / Lifeguard Service cmwatson@vbgov.com 

Barry Kirschner VBEMS / Lifeguard Service barrykirscner@yahoo.com 

David Leydet VBEMS / Lifeguard Service dleydet@vbgov.com 

Trap Puckette RPS Evans-Hamilton trap.puckette@rpsgroup.com 

John McCord UNC Coastal Studies Institute jmccord@csi.northcarolina.edu 

Dr. Joe Long U.S. Geological Survey jwlong@usgs.gov 

Mirek Dabrowski Surf Rescue mdabrow@aol.com 

Sandy Sanderson Dare County EM darecoem@darenc.com 

Phil Lloyd Nags Head Ocean Rescue phillip.lloyd@darenc.com 
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